Effects of nitrous oxide inactivation of vitamin B12 and of methionine on folate coenzyme metabolism in rat liver, kidney, brain, small intestine and bone marrow.
The effects of nitrous oxide inactivation of the vitamin B12-dependent enzyme, methionine synthetase (EC 2.1.1.13), and of methionine on folate coenzyme metabolism were determined in rat liver, kidney, brain, small intestine and bone marrow cells. Nitrous oxide exposure led to an increase in the proportion of 5-methyltetrahydrofolate at the expense of other reduced folates in all tissues examined. Administration of methionine at levels up to 400 mg/kg resulted in the normalization of folate coenzyme patterns in liver as a result of the increased levels of S-adenosylmethionine. In other tissues examined, methionine had no effect on the levels of S-adenosylmethionine or S-adenosylhomocysteine, or on the distribution of folate coenzymes. These results are consistent with the methyl trap hypothesis as the explanation of the relationship between vitamin B12 and folate metabolism, and provide direct evidence that the sparing effect of methionine on folate metabolism is a phenomenon restricted to the liver.